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(57) Abstract: The invention provides a device for measuring phys- 
ical quantities having a simplified structure, in which resistance re- 
mains unchanged during a long time, and a reliable vehicle control sys- 
tem using such a device. An air flow sensor (20) includes a semicon- 
ductor substrate (11 ) on which a heating resistor (1 2H) and a thermis- 
tor (12C) are formed. The heating resistor (12H) is formed on a thin- 
ner area (1 1 A). The ends of the heating resistor (12H) are connected 
through first leads (13H1, 13H2) to electrodes (14H1, 14H2), respec- 
tively. A second lead (15H1) connected with the electrode (14H1) ex- 
tends to a peripheral part of an air flow sensor (10). A second lead 
(15H2, 15H3) connected with the electrode (14H2) also extends to a 
peripheral part of the air flow sensor (10), but there is an electrical dis- 
continuity (16) in the second lead. 
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i/f^tst, e^»ii^p*H— fcr>^bfe#u^U3>Tttj«ijft«tt:#i 2 

•C«fc9 fc«*Ugtft#l 2 H©K "3 m^~>U3>(CP^H-lf>^b 

Mtca^Mc^dt *mwL~e $> z> ffi. _l <d mm v > t> o t & & . 
>ifm : mw:(D^mm.m.i^(Dmmi}umm<D^mtm<Dmmm'(:^^ a 

m*(D (X) fct, fgf&ig#t#:l 2 H©tftt bT6^iKl^i#:*l^fea^ 
(D^inrntmom^rnVX^^o (Y) fct, S8?&J£ft#l 2H©tm£b-c\ 
™>"j3>i:MtbTP (U» £F — £>^b&^#£Jfllr>&«-& 
<DmKmtm(DW&*^X^Z> e (Z) fct, ^Hfti&ia<*: l 2 H©WilT, 
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X-^^^US^^ 3 5 Otx 2 4hOjI«2ni8&<>:U l-y>^jfllft 

A, ^7DA, Xy^rJK 2>tfX'r>, /I — 7D-f (FeNi) , 5^>^T& 
2&S&3 5 O'C.fcO t>££tZ±tfT, 5 0 0 t§l:±lfti«J: D 

^m^*ir>^©^Sia#:^2 5ltii##:$ffl^TS^{C^Lfe±-e. il 

m mm iz & z> x- > <Ht e> & iz l t v > & © -e , sut u t & mn. 

mum<k o t> 2 o o "cg&issuffl&Ki-r s - ta^iiBtfcs. mizi?gti& % 
mte* iz^znz )vm<Dmw,*wm. >bm%T~%z> z. t \ztz o , ^j* us < & 
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&&&mw3im & m ii t & & t # * w- ra T«g s •& * ^ t ww. £ u ^ t> 

f[«E*fe>U-l oa^^tt^^n^^-^ftffiCcfcrK n>|li#fc:«liS<*nT^ 
-So ^-LT, III 1 J E(Do*><D3m(DQm.tfiiWc J tZ>-y- 1 OD, 10E, 10 

F^ITW. ^Mit>f 10D, 10E, 1 0 F <Dm*ttifcfttiU*+ * 

ifcigiritel 2HE<h, 3BSfi«fii#l 2 CE^fATV^. 

38£us8t# i 2 h Eommmz. -tn-en, ?g 1 uhie, i 3 h 

2E^LT, 1I14H1E, 1 4H2 EtM$tlTl^. 1S14H1E 
KgHfcSftfcfg 2 5\mm& I5HIEII 16E" 2 3l£B##: 1 5 

H4E^LT, ^tSti-fe 1 OD0111 4 H 3 Dfcj&fifcSftS. ^ 1 31 
1 3 H 2 E KU&ffiSn&S! 2 3fffi## 15H2I1 1 6 E ' RtfSS 

2 31^^1 5H3 ^r^frbT, ftl 4H3 Ei«$nt^5. ^mSSt*-fe> 

2HDIt I l?ltil^l3H2D, SI14H2D, 
M25ltH^#:l 5H2D, Wt&afc 1 6 D ' , *2 9lffl*ftl 5H3DS^UT, 
«Sl 4H3Dl:M^nx^5. £&«Hfrfe>-*M 0 F ©38!RH£ifE# 1 

2HFte> |gl 3ltB##:i 3H 1 F, 4H 1 F, |g 2 3liti*#: 1 5H1F, 

8sKfiBl6F' R03g2§im##l 5H4F^IT, 5m&£iW 1 2 H E \Z& 
Wi2nT^Z>o WO<kol:bT, €-fB#fcJStftt£ 1 2HD, 12HE, 12HF 

iM^j&^n-cfeD, miomis^iBTOt, mm^-zsytf&m&fto z\t 
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3U6E' , 16E" S&W-T^S. Uc^T, &m&ffift 1 2 E £ J: 0 mm 

u±mm^rz^z)iz, ^mmmmiz^n^ %n<Dmffi&mmjj^zmx.T. 
m 2 5\&mfc<Dm* \z 2 tsfftoiym^m-i. z <Dmm^&m&-? % znz<kv. 
^mmtnte&mnizmimTz z\ £&T*%z> e 

wz. mis&m^T, *mA<Dm3(Dmffimm\z&&wmmiWLiiimw-v$>2> 
f&j£QM.m±>V(Dffimz-o^TmmTz> B 

015^ ^w<n&z<nmm&m\z£&Mmm&tiimw^&&m^m.ffim 
±>v<D¥mmT*&z> 0 ^mm^miz^T^. m6iz^xmmi,rz^ 

— >tf&mz<kK). mmzmmztiT^Zo fix, nsn t(D^^><Dzm 
o)^m.mm±>a- 1 og, ioh, 1 0 j ^lt^s. Qmmm-k>vi og, 

10H, 1 0 J <Dg#|ft&*gtfcte, ^-n^-*n, E]l{C^L^feOi|Hl1iT^-5 0 
#J;U;f> S^*-fe>-^l OHH fl^in^ 1 2HH£> MJgfcvf*: 1 2 C H 

fg^ffiirtffc 1 2 HHtDI^fj;, "^n^tl, |g 1 5l£t}##: 1 3 H 1 H, 1 3 H 
2H ^^> lil4HlH, 14H2HCg^nTl^. Jfflfi^i 
^12CH©i» ^n^'n, fg 131 ttiaM*: 1 3 C 1H, 13C2H^l 
T, «S 1 4 C 1 H, 1 4 H 1 HtCgBffi$nTtr>£. m«K 1 4 C 1 HtCfttt^tl 
£Jg23im##l 5H3HH W16H' Rtffg 2 3lffi##: 1 5 H 4 
UT. 2Mi«i:>iJ-l OG©^l§ltU*ffl 3H2Gfc&tt<*ns. Sg 1 5IHJ 

##i 3H2H\z&m2tutm23\mmfti 5H2hh w&mi e j - mm 

2 5liH«1il 5H3 J£^LT\ SI14C1 J KftiKStlTtr**. IP 5* £M 
»it>1J-10GO5gftj|tt#l2HGtt, ffll3liii##a 3H2G, Sg23lffl 
1 5 H 4 H, »gB 1 6 H ' , 1I14C1H, US 1 13C1H5 

1 3 C 2 H, «S14H1HS^LT, ^Jgta#: 1 2 HHII^^tlT 
V^. KlOctoCbT, &f§#&£Ja#:i 2HG, 12HH, 1 2 H J XtflWfi 
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j&tfEtt 1 2 CG, 12CH, 1 2 C J teifi^JgMfcSnT^*. 

ddT, iH!lfiJ&#i# 1 2 J 0 8&ffl^TlttWbfc«fc"5lw, Jn&»£&g&« 
;W#3?K*#^£:#>, Slli&J&tattl 2 CH 1 2 HHlZlnJ^HClWI D 

tffi£^LTfc«^£f8f&Lft:^ s fe<D'r*3. Lf^bT, El 1 5 (C^-f$fi£ 
Tfeolfe, ^mS&tfifol 2HG, 12HH. 1 2 H J <DX.—i?>tftfi*jm£1Si 

z> 0 ^ot. mmu^y^ h<Dmmmx'^mm.m.^<Dmmzm2^\w,m^nm 

S&tC, f6&i££E#l 2H£Slfflffi#L#l 2 C^^^nTV^Cli^ckD, 
SBJfcifitattl 2H©0r«MS©*fc:£?\ MiSia^l 2 C©0riKl^ ! bl*]l$fc:tfc2E 

&*3. 1 2 H <h«!li&ffi#M£ 1 2 C Sm&WKISiirrSttfc D K » g'J 

Bi i 6 ^-r«t -5 ^3»#^xA4 0' «sfeo«is:^«Ea-fe>iJ-i 

0 ' <Z)i6&j&*#5 12. 5 c m ( 5 < l^fcSli&SftfcSfcaES-fe 
>tl0OiftH *9 6 0 0ffl-C«S. 3S&«t*-fe >1f 1 0 tt, ^i#^iA4 

o' ±\z^? hu ^^7.^t3@as^n^^\ — o©atcft^4 offiiss^ssiisn 

fUT, til 4HLm<!:iil 4HROMl:tt, tiL#.<D&§6.mtt. >°*T 1 
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tzmmffli lAmmLm^ttib. tiL&m<D&mt&&a*i 2H*mmzi&&~rz> 
«ifi©»^ttt, mz— drmx^mm^i 1 A(D^m^$>^>^m^m^:^ji 

Z\Z\H\ m 1 7 {C^-T cfc O \Z. $Ifilt>tlOK, 10L, 10M©ii 
W12HK, 12HL, 12HMH -tnfn, 3H1K, 
13H2K, 13H1L, 13H2L, 1 3 H 1 M, 1 3 H 2 Mf3d;oT, «S 
14H1K. 14H2K, 14H1L, 14H2L, 14H1M, 14H2MC 
^ntl^. liHHlK, 14H1L, 1 4H IMiJ, mi^^MWi 
5HlCJ;^T»l$tlT^ 0 ffc, 1114H2K, 14H2L, 14 
H2MfcL Jtn^tl. ff§2 3ltB##:l 5H2K, 15H2L, 15H2MRD^ 
^16K' , 16L' , 16M' ^LT> 812 §|ffl## 1 5 H 2 K«fcoT# 

mmmznx^z. u&j&^>t, ^mmm-t^i ok, iol, iomom 

jg^l2HK, 12HL, 12HMH ^ftl, ^2?|^15H1^ 
^^mgSt»-fe>^ 1 0 Ntt, 1 1 ^j£2n£fg^&trL#: 1 2 H 

smr^s. m^i2h©ms^i ^i§ita«M*:i 3hi. 

1 3H2^LT, mmi 4H1, 1 4H2l:SaiSnTH5. «&1 4H1I: 
^S. *«1 4H2tCg?«|$nfc^2 5iai##l 5H2, 15H3^, £MSft* 
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£61::, fga&Jfiiattl 2H©±Sftffl!Hc:tt, ±iiftfiOS5fflSJn:ft 1 2SU*^6 

#12 SU©— ^F©S«fil5tt> S§13ltiJ*Sl 3 SU ltCckoT«@l 4 SUIC}£ 
l$nx^-5. T«£fil«ffl£t/t# 1 2 SD0- #©SggBte, & 1 

1 3 S D 1 Til 1 4 S D ICjll^nT^S. SSfc, -LMM^}giJi& 

i 2 s ucDfdi^^^^sitxTM'MiastrL^ i 2 s Do^eoasautt. ^ 1 5ita 

til 3SCJ;oTlSl4S}:ti$tlTI/^, 

iLT^So 7^43, ±^#M^iStrL#: 1 2 S UROTMMiaffi^ 12SDt>^ 

x\ mmzLte^tf. z.tL*><Dmumni£i 2 su, 1 2 sDCfcss25Jtti## 

SMUT, Mfi^l 2Hi|^i©IiX-y>^r^u<!:T, fg^ttS 
il9M2 0&ffl^T, *^BJ<7)m6(DllJS^^ckS^SS^m 

^>i±cDx-^>^sB#cD5F®ia"Tf^o, 02oii, ^BMomQommmm 

$>Z>o ^JSJ&tBK^Tfc, EI6K:;fcv>TI&iJHb£:<fc5K:, 

W\mz%m.-£trC^Z>o ^bT, 0 1 9 RtfEl 2 0 », ^<D^-t><D3flgcD£Mfift 
it>tlOP, 10Q, 1 0 R^LT^§, ^m8St*ir>-tM 0 P, 1 0 Q, 

£fM*-fe>itl OQli, f&SMfitfcttl 2HQ£, H^LT^fclr>#il8i&ifi#ifl: 
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5£$&Mtrifc 1 2HPcDM5S^(t ^tl^ti. m 1 3l£i]##: 1 3 H 1 P, 13H 
2PSr^UT. tiHHIP, 14H2P(«nW. Sfc, fg^JtirL 
^12HQ(DW(1 ^n^'tU ^I5ltii##:i 3H1Q, 13H2Q^U 
T> 1H4H1Q, 14H2QCi^nt^. ^ ^>td. H^State 1 2 H 
R©^«, ^tL^ti. W.I 3H 1 R, 13H2R^IT, M 

14H1R, 14H2RCgi^nXl^ 0 

mm 4H2 p<h€sii 4H i Q\t, m 2 %\&>mmzmm-rz>&m r 7^ 

-V 1 8 PlZ£.Q&tiE'2tlT^Z>o 2*>iZ, «Il 4H2Q<!:lll 4H 1 RH 

m2?\ttimmzmm-r2>i&m T ?^ j r 1 8Qic«ko^$nT^5 0 ^±©cfce>{c 

LT. &5g&Jfttn/ffcl 2HP, 12HQ, 1 2 H RfM^JSic^nT43 D . mm 

iz x- ^ > ifmmwpm ^n^. 

i2 0H ^JR^-f^l 8 P, 1 8QSr«J»fLfc«©ttJi*3SLTViS. 
>7-firl8P, 1 8Q©0?»&«, Ml 4H 1 Q, 1 4H2QtiH$n^ 
^•7-riri8P2, 18Ql^fcttII^5. 

mm.-v&z>m$t&&<T*%z>£}i%\z. ifn^iiicts^t^Tt-s. 

^{i, Bi2 1M2 2 srfflViT, 7 (Dmmmmnz^^mmmta 

&m^&&m^Q§^m^>v<Dmmz-D^Tmm-?z>o 

-t>1J-(D5F®0-e$.O, H2 2{±, IS 2 1 CDA-ASffSHT^^o 
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10S, 10T, 1 0U**HI$K:«i££ns. ^ut«£a-t>-tM 0 S, 10T, 

^n. Mffi^l2HS, 12HT, 12HUSi^W5. Sfe, Extent 
»&LT^5#, fflflfflJ&Jft#fc{lt*."C^£. fS^i&t/lte 1 2 H S , 12HT, 12 
HU(i> ^2 3lttii»#l 5Hfc«fcoT» ill 4HL 1 tiil 4HR0f B 1l:. 

i^i^nt^o, |p|b#{3x-^>^st^o 5 o 

5 0 0fiT$5. 

tt, mx.it. 6~10wmti&5, *feii:M5 2 0±C Mffi^l 2HS, 1 
2 HT, 1 2HU^SIl§iaiaM*\ B25im##:l 5H«$n5. 

mz. 02 4^fflViT, *^0jo^8<D^«titcj:^#ja»^ai 

02 3H *«W0^8©||^88C«t*»aatfemSBTr*S¥##:^ffi* 

•fe>U-(D^P®g|-r^D, 0 2 4te, m 2 3£>A-A#r®IIIT&"5o 

0 2 3 K5K"r«k"5£, m^"fe>1t6 0^ ¥##S1£6 1 <Z>i?l*lg&6 1 A\ZJ& 
^^n^tfxyjStf[#:6 2 A, 62B, 6 2 C, 6 2DS«ATU5. 

#J*_fcL y'J^>^TM^nt^5. fcfxyj£#L#6 2 fci, 
mme 2^*fiJ»SH-tr>^UfcJ&^Cfr*T?*5. tri7ffiS#6 2A, 6 2B 
©— ^OSiaaJtt, gll3iaiS«8 6 3 AB^IT, ««S6 4ABfcg8ffi<arnT^ 
So exv/j£St#:6 2B©ffi#<BffiBB£fcfX\/l££i#6 2C0- ^©SSffltt, % 
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1 3im*ffi6 3 BC^LT, ii6 4BC(:g^tlTt^o fcfXl/Jgtri#6 
2C(D^(DSBSS(»:fcrx\/igtri#6 2 DO— ^©«gS5tt, ^l§lffi*ffi6 3 CD 
^tt« il6 4CDlM$llTtr^o fcfX^/Jgta#:6 2 D©ffi^<Z)3»8Ki: 

fcfxvffitfc^6 2 Aoia^ossaJtt, mi^immme 3ad^vx, nm6 4 

*^Jfi^S8JC*3lriT«, 116 4 ADfCi£M£nfcf§2 §li±!^#:6 5 
ADtt, JBE;fciz>1t6 0©WggB£T3I#LT^5. 1 6 3 B C fCjg 

^c$n^c^2^iai##:6 5 BC 1 , 65BC2t), >+T 6 0 (D^ISgB^T 

i6i:^l/c^Iit>-!tl OtElflSl;:, ¥«cflOxA±tc1S«[j®|si^^8gii 
$n^>o Lfc^oT, ^251*^116 5 ADtt, BfSE"rSffi*-fe>1J-©«ffitS 
£££*U Sg2 5im«@6 5 BC 2 t>, ffi^lcRSSfSBE^-fe^lfOMt 

SffifcSnSGri?, tt&©JE*-fe>1J-©lfx\/J£$i6 2**S^JS?fil!Sns. 

02 4(^fJ:-5(^ ###S}£6 1 oaStCfcTXl/ffitaff 6 2B, 6 
2DR^l5fttI##:6 3 AB, 6 3 AD^EI^b^l^OfcfX VJgi/iffc^lfl 1 

6 lA«n o 

2iCii«SP^LTX-^>^31TS^i{3=t0, £E2Hz>+h6 0 ©mi£H4£[«] 
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g« T & £ ilDJt&"fe >1f(D^^ (wO V ^TI^HJ-r £ o 

OflMD, @2 6H BI2 5<DA-A#rME!T&3o 
S2 5»C^f <fc-5tC» M^iz 7 0 tt, ¥##*«7 1<&*I*8B7 1 AlC 

^$n^fcfxvstn:#;7 2Pt, jsniaiaisft: 7 2cmw5. inis^ai 

SB7 1BH »WSK7 1 AK.fcoTJt^93«¥##£«7 li:5lt^nTfe 
D , Jni$m^i±1^7 1 B**irai£&£SW'S<!:, ^^1^7 1A», t°X\/f££a 
#7 2 Pfc«fcDJni$&£tftfflT#5. ¥##S1£7lte, flIAfcf, v<Jd>^T 
J&JfcSnTUS. M^/fflKW7 2 P&^M&ta#:7 2 Cfct, 7 2 

K^«tt£K-e>^bfcJ£K#T*5. fc!X\/i&trt#7 2 P (DMJSIKtt, 
•^tU fg 1 73P1, 73P2 ^iMT> MU 74P1, 74P2 

i^ntv^. mm.ffln.ft 7 2 conmmt* tn^n. mmmm 3ci, 

73C2^lt, li74Cl, 7 4C2\Z&mt£tlX\t*2>. 

tsziz, ^mffimmiz&^Ttt, ««7 4PiK»iKsnfcSfi2§iffi##7 5 

Plte, #PiS^>1*7 0(D^Ji^£T5£3:LTV>£ o li7 4P2(«$n 
fcS§2 5lffi##7 5 P 2, 75P3fc, iD&gHr >+T 7 0 (D^mU^m&LX 

^zw* ftwz* mwB7 6wmt*>tiTK2>. mmm-k >+r 7 0 H6ic^ 
bfc#oT, m2§immM7 5 p 1 (i. Bgg-rsupis^-fe>it©«ffifcSEtt$n, 
tt*©jnj«ii>^^xy»s:7 2**ia^js?fii!$ns. mm 

7 611 X— S?>^ffiS(3DflfttCtt, *ILT^S. 

HI 2 6 t3^-rd:^{3, 7 1 ©^iiiJ: tfl'/SSEft 7 2 PRtf 

Sg 1 3ltiJ##7 3 P 2^i^t^^iP«S[^ 1 3lffi#fl5^SB 2 3l£il##£ 

<D\ZJLVt&tft&7 2 P«^tl5ittl:, S^ttXy5 L >^^«fc 01395 7 1 C 
SJBjKTSdtlCfcD, 0 lmm©»$©»W»7 1 ASr»J5dc-rs. 

Sn^Sir>it7 O Stll kft5£«£S-fe>1J-i 0 <D&o \z5m&£iW l 2H(Jffl 
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7 2Kffi«iD&L,TX-^>y&gT5Z:£:K:cfc&, Jni£S-fe >1t 7 0 ©«Jgtt 

■fe >vm^izftm-r z> z. 1 *> Rj#gT£So 

A^l 0 l\Zs X7^U-t-l 0 2, tfxw 10 5, ^M06, XD 7 
H^f-f 10 9, fRtT-^-;i/Hl 1 O&^LT, I>y>yiJ>^ll4 

icKAsns. i o 5\zit, j d—^7.^m<D^mMM>^i o zms±m 
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h o—JUZL-y hill KSXO&sns. 7,uy 109 XDy 

N/^oiBSstfeaitsxDs/ h;i/^-t>-ti-i o 7tfWLvyt>n. &nti£tifzx 

uyhJlftm^te. jL>i?>n> h D-;m- y h 1 1 1 (CSiOj^^n-So Sfe, 

117 tdcfcoT^aj^n, x.y-j>u>hu-)VD--y hiii Kflfcg&sns. 

Jl/^L- ^ hill KlElO&SnS. 

i>y>a>ha-;i/i-7hi l HI dnb<DA^f-^;:S^T, 

&%i-gnfzmn&^>bu—)i3--ybi 1 lfcsxD&sn^o 

^lOHl 17^ U— 10 2, 10 5, 06, ^Dyh^ 

^f-f 10 9, K^T-^-JV F 1 1 0 ^iMT, X>y>y'J>^l 14 1:® 
A^n^>o 1 0 ©^-fe>+M 0 3Rtf±^U£:£IM*§f2 0 
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1 1 f3®D&i;tl£o XD-yhJ^f^ 1 0 9l:(J, XD7hA';^©ig^ 
x>> J >zi > H u—JliL-y h 1 1 1 K&D&isns. 

1 1 5d^^tB$ns^^l 1 6*OK3!5»S*^ Bf*«ffitH 1 7 IZ^-oT&i 

wt. 1 3 (CctoT^ai^n, x>>?>zi>hn— jvzL-y h 1 1 

lKJftD&^nSo CNG (M^tfyO ££fAL7~#X^>^ 1 1 8 

x>^>n>hn-;m.x>> h l l Hi, *6»ji$K:fcfc, ^ne>OA^{i^l:I 
-f >V^>7$ 1 1 2 ©ifttta&JftHU i'>yi^^l 12 

ddT, 2 0 , 2 0A(i, El 1 ~B12 2 tC*^TIft9!UfcJ:5»C, 

^&tiiz>^^m^r^mmm<Dmnmm^x^AcDmmz-D^xmm'r^o 

82 9lt #fgBJ<Dffll 2(7)^^l3cfc^M»^tiigg-e^^JE^ir>-tj- 

A^l 0 1«, WJ-t-1 0 2, tf^ 10 5, ^M06, 
hW^f 10 9, ^YZ*-;H>'1 1 O^UT, l>y>y'J>^H4 



28 



WO 01/84088 



PCT/JPOO/02910 



tc®A£*i3o i o 5 Kite, j&m.m±>^-i o 3a*E«sn, K^isft 

HILT, x>>?>=i> ha— h 1 1 1 lZ~&V&&nz>o XP7hMf 

^10 9KfcL h/VV7<DMm&&ti\'?2>XVy h;i^-fc>+f 1 0 7)0*18! 

w-e>n, «im$tifc^ny Mi^m^-te. x>>?>zi>hD— ;m.xy h 1 1 1 

i 5/d^iin$n5^i i 6 ^ wtm 

mm&i l 7i:iotttfiB$n, 3L>i?>n>hu—)in.-y Mil ('^0^ 
> h n—)ln--y hill tclKD^^ti^). 

i>5?>3>hD-;i/x^7Miin ^n^cDAtim^izm^^T. mn 
tftts&jsaju -ov^^i i 2&m^x. ^t-^hi i o kukris 
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2. m^mi mwL(Dwmm&nii^wiz&^T . 

m.w iz mm. 2 nrc mm^ &m x tz z. t. & wm. t -r & yommfemmmo 

±.usm.&t±Mw,2miW<DmKuwi&%kw, ^u<th±o. 2 5%^± 

Z. £_ ft Z>%)JMmfetiimWo 

±MmKwm*w, 2 mxxfo %&}&tz> urn « & & * tz u u □ > ^ ^*fi*& 
5. m^m3mm<o^omm^tiimmiz^T, 

JtfBSISte, ¥^fc&fa^&ZZ\t&%fWii:-rz>Mmm8iltimWo 
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concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 
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as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/02910 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 



. filed with the demand 



; filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



. as originally filed 

. as amended (together with any statement under Article 19 

, filed with the demand 



. filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



. filed with the letter of 



[ | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

1 | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

1 1 the claims, Nos. 

1 I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 
1. Statement 

Novelty (N) Claims ■ 1-9 YES 

Claims • NO 

Inventive step (IS) Claims 2,8 YES 

Claims 1,3-7,9 NO 

Industrial applicability (IA) Claims 1-9 YES 

Claims NO 



2. Citations and explanations 

Document 1: US, 5061350, A (NGK Insulators, Ltd.), 29 October, 1991 (29.10.91) 
Document 2: JP, 2-291951, A (Figaro Engineering Inc.), 3 December, 1990 (03.12.90) 
Document 3: JP, 1 1-83580, A (Hitachi, Ltd.), 26 March 1999 (26.03.99) 

Claim 1 

The subject matter of claim 1 does not appear to involve an inventive step in view of document 1. 
Document 1 (Figs. 2a-2c and explanation concerning them) describes a flow rate measuring instrument, 
in which leading electrodes extended from the electrodes connected with a resistor, to a peripheral end of 
a substrate are provided for energizing treatment, in order to improve the thermal stability of the resistor 
provided on the substrate. Furthermore, it is well known to use a semiconductor as a substrate for a 
thermal flow rate measuring instrument. 

Claim 7 

The subject matter of claim 7 does not appear to involve an inventive step in view of document 2. 
Document 2 describes the feature of the subject matter of claim 7, that is, a method of producing gas 
sensors, in which (1) numerous resistors are provided on a semiconductor substrate and aged and 
inspected without dividing the substrate, using pads corresponding to the electrodes extended to 
peripheral ends of the substrate, for energizing and inspecting sensors adjacent to each other, and (2) the 
substrate is divided after inspection. 

Claims 3-6 and 9 

The subject matters of claims 3-6 and 9 do not appear to involve an inventive step in view of 
documents 1-3 cited in the ISR. Document 3 describes a thermal flow rate measuring instrument for 
vehicle control having resistors provided on a semiconductor substrate, in which doped polycrystalline 
silicon is used as a heat generating resistor and a resistance thermometer bulb, and it is considered to be 
obvious for a person skilled in the art to combine this technique with the technique described in 
document 1 or 2. 
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Applicant's or agent's file reference 
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FOR FURTHER ACTION SeeNot ^ cat ' ono ^ ransmittaJ oflnternational Preliminary 

Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP99/02910 


International filing date {day/month/year) 
31 May 1999 (31.05.99) 


Priority date {day/month/year) 

01 June 1998 (01.06.98) 


International Patent Classification (IPC) or national classification and IPC 
G02B 15/16, 13/18 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



21 



sheets. 



3. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement fh 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SJ 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

29 October 1999 (29.10.99) 


Date of completion of this report 

13 June 2000(13.06.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02910 



1 1. Basis of the report 



1. With regard to the elements of the international application * 

□ 



the international application as originally filed 
the description: 

pages • 

pages 

pages 



1,8,10-126 



2-7,9-9/5 



» as originally filed 

, filed with the demand 



, filed with the letter of 16 March 2000 (16.03.2000) 



the claims: 

pages 

pages 

pages 

pages 



9-11,16-17,28 



1,12,14,20-23,30-35 



13,29,36-41 



» as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



IEI 



filed with the letter of 16 March 2000 (16.03.2000) 



the drawings: 

pages 

pages 

pages 



1-94 



, as originally filed 

, filed with the demand 



the sequence listing part of the description: 
pages 

pages 

pages 



filed with the letter of 



, as originally filed 

. , filed with the demand 



_ , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
I the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
I preliminary examination was carried out on the basis of the sequence listing* 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. 

CD The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

CD The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 2-8.15.18-19.24-27 



□ the drawings, sheets/fig . 

5. I~] Tnis re Port has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. J 7). 1 " 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02910 



| V ' Reasoncd statement under Article 35(2) with regard to novelty, inventive step r industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1,9-14,16-17,20-23,28^ 1 



13-14,16-17,20-23,28-29.37-4 1 



1,9-12,30-36 



1,9-14,16-17,20-23,28-4 1 



YES 
NO 

YES 
NO 

YES 
NO 



| 2. Citations and explanations 

Cited document 1: Laid-open Japanese Patent Application No. 7-199124 
Cited document 2: Laid-open Japanese Patent Application No. 9-281393 
Cited document 3: Laid-open Japanese Patent Application No. 9-288236 
Cited document 4: Laid-open Japanese Patent Application No. 7-128619 

The invention described in claim 1 and the invention described in document 1 (in particular, see 
the working example associated with FIG. 4) differ with respect to the idea of the third lens 
group comprising two lenses - one having a positive refractive power and at least one non- 
spherical surface and the other having a negative refractive power - and the numerical limit 
associated with the movement amount of the third lens group. 

However, document 2 (in particular, see the working example associated with FIG. 1) describes 
the idea of configuring the third lens group in a zoom lens of the same type as that described in 
claim 1 from two lenses, one having a positive refractive power and the other having a negative 
refractive power. Also, the use of a non-spherical surface is too common a practice to even 
warrant the citing of examples. Therefore, this difference is not found to be significant. 

Furthermore, regarding the numerical limit associated with the movement amount of the third 
lens group, other than this numerical limit the differences between the invention described in 
document 1 and the invention described in claim 1 are very small. In view of this fact it is found 
that the third lens group is moved as it is moved in the invention described in document 1. 
Therefore, this difference is also not found to be significant. 

Consequently, the invention described in claim 1 lacks inventive step in view of documents 1 
and 2. 



The invention described in claims 9 to 1 1 lacks inventive step if the third group of the invention 
described in document 1 (in particular see the working example associated with FIG. 4) satisfies 
the equations. 

Also, since the equations specified in claims 9 to 1 1 have not been specifically compared with 
the aforementioned cited document at this time, the claims lack inventive step at this time. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
I Supplemental Boi 

I (To be used when the space in any of the preceding boxes is not sufficient) 



Internationa] application No. 

PCT/JP99/02910 



Continuation of Box V (Citations and explanations): 

The invention described in claim 12 lacks inventive step because the invention described in 
document 1 also describes the application to video cameras. 

The inventions described in claims 13, 14, 16, 17, 20 to 23, 28, and 29 are not described in any 
of the documents cited in the ISR and are not obvious to those skilled in the art. 

The inventions described in claims 30 and 31 differ from the invention described in document 1 
with respect to the configuration of the third group, but this feature is described in document 3 
(in particular see the working example associated with FIG. 1). Therefore, the claims lack 
inventive step in view of documents 1 and 3. 

The inventions described in claims 32 to 35 correspond to claims 9 to 12, respectively and 
likewise lack inventive step. 

The invention described in claim 36 specifies the idea that the fourth lens group comprises a 
single lens having a positive refractive power, but this merely amounts to saying that the lens 
group comprises the smallest basic constitutional unit, namely, a single lens. The fact that the 
group can be configured with a smaller number of lenses is obvious from the standpoint of lens 
design. Therefore, the claim is not found to be a specification regarding this idea. 

The inventions described in claims 37 to 41 are not described in any of the documents cited in 
the ISR and are not obvious to those skilled in the art. 
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(54)Title: ZOOM LENS AND VIDEO CAMERA COMPRISING THE SAME 




(57) Abstract 

Provided from the object side are a first group of lenses (1 1) having a positive refractive power and fixed to the image plane, a second 
group of lenses (12) having a negative refractive power and a magnification varying action exhibited when moving along the optical axis, a 
third group of lenses (13) fixed to the image plane and having a positive refractive power, and a fourth group of lenses (14) movable along 
the optical axis so as to maintain the image plane moving with the movements of the second group of lenses (13) and of the object in a fixed 
position from a reference plane. Hence the movement of the image due to camera shake is corrected by moving the whole third group of 
lenses (13) vertically to the optical axis. The size is reduced and the aberrations are small because the whole groups whose optical 
performance is united are decentered. 
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2.50225 X10" 7 


-1.83558 x 10" 7 
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X- ^ > t/lZ£-D T~£J^UQm.mm (mm) ^it, ^ 
6 5 KI*3 tt5«2p&Bte,m 2 U >Xi¥ 1 0 2 ©tesfcri*- 1 £ & 



6 6 







mm 




f 


3. 6 8 5 


18. 12 3 


4 2. 7 3 8 


F/NO 


1 . 6 5 7 


1 . 8 7 9 


2. 0 7 4 


2o> 


5 8. 3 6 3 


12. 121 


5. 0 9 3 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 6 0 0 
17. 9 0 2 
5 . 2 0 0 
1 . 0 0 0 


11. 6 7 5 
6. 8 2 7 

2. 3 2 9 

3 . 8 7 1 


14. 9 2 7 
3.575 
5. 2 0 0 
1 . 0 0 0 



EI 7 5-HI7 7 fc , *mffiM\Z £ X — A U > X © /£ S9B , & 
mm $ W Z Jz o IZ . & ^ Sfc #j CO X — A U > X . ^ ^ ^ ^ 

(mm<Di&m is) 

EI7 8«,HM^SIl. 7tc*^SX— A^>X©«j5R^^-rBB* 

EI TT $ £ 0 * m IZ f ck -5 fC «&F # fc« ( EI 7 8ttt, f ij ) ^ 6 ^ 
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MM ( EI 7 8 T fi , * W ) tC ft ^ o T ffl 1 U>XS1 4 1 , 12 1/ 
>XSl42,H3l/> XP 14 3, |4U> 144, 151/ 

>xs i 4 5 tfmizmwz tixfe ti^ncir] x- a u >xj&*« 
mi u>xmi 4 i«, iEcD®jff^^wL, ^fs^six^-^Bttc 

& T , «®tC*fLTHJtSn^JKJgtC*S. fg 2 1/ > Xp 1 4 2 
fct . ftcDjgUr^^L, fft ± £ # W]-T Z> Z tlZ^-iT^m^m* 

ff -5 o & 3 is>xmi 4 3 « , m a> e> his \z @h s $ n s ^ t -y- 

^*£*^L^M£WT£IE(2l/>X\;ft<Dl/>X©2#ccDl/>X^ 

|g 4 \y>Xm 1 4 4 te^MJ/^ 6. M @H fli £ n ft CD U > X L 
jE©P>XiOS^l/>X0 2ftOl/>X^5&!3,^#ibTi 

ntz^mjz & z> e m 5 1/ >xi¥ i 4 5 jE<Dmmt}&j%L, ytm 
±&&mt z> z. tiz£ v ^m\z£z>m<D&m £ 7 xmrnt 
& m b# £ ff -5 . ^iinfg£B#{3:fc ht ^ 3 u>xm 143^^ 

d CDi o\Z.±Wt LTJEOmVrtJ ^tt§!3 1/>X2¥ 14 3 
i,^:#chLTftcr>JS#r^^^-r^^4 U >Xi¥ 1 4 4 
^t^IitiO.^S 1/ >XP 1 4 5(CAI^-r^7t^cD7t^S^ 
KtS^t^TtS. "T to "5 , lg 4 U > Xm 1 4 4C0l/> X@ 
^/h$<t^;i:#Tt§(DT,7^ - AXtDJ^fiX- ^ <D ft 

£ , ^ 3 U>Xm 4 3 CO 1/ > X © *l 7^ 4> & < ife if 

<o & m a-? z> z t iz £ <o > xz ~>-7 h z itfz <D&m 
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\z. ffirgESC (8) ~ (16) ^i£t§:t^jfjm ( 

7 ICito 

^6 7 





ffif 


r 


d 


n 


V 


1 


1 
2 
3 
4 
5 


3 5. 17 1 
18. 4 7 4 
- 1 5 3. 8 7 2 
1 7. 3 9 7 
5 2. 5 0 1 


0. 9 0 
5. 2 5 
0. 1 5 
3 . 0 0 


1 . 8 0 5 18 
1 . 6 0 3 1 1 

1 . 6 0 3 11 


2 5. 4 
6 0. 7 

6 0. 7 


2 


6 
7 
8 
9 

1 0 


5 2. 5 0 1 
5. 17 8 

-7. 9 14 
5. 8 4 1 

00 


0. 6 0 
2 . 9 7 
1.00 
2 . 7 0 


1 . 7 8 5 0 0 

1 . 6 6 5 4 7 
1 . 8 0 5 1 8 


4 3. 7 

5 5. 2 
2 5. 4 


3 


1 1 
1 2 
1 3 
1 4 


13. 430 

- 1 3. 4 3 0 

- 4 5. 2 2 4 
8 4. 188 


3 . 0 0 
0. 6 0 
1.20 
2. 6 0 


1 . 5 14 5 0 
1 . 8 0 5 18 


6 3. 1 
2 5.4 


4 


1 5 
1 6 
1 7 


- 2 3. 19 5 
2 3. 19 5 
7 0. 0 8 5 


0. SO 
1 . 5 0 


1 . 5 8 9 1 3 
1 . 8 0 5 18 


6 1.2 
2 5. 4 


5 


1 8 

1 9 

2 0 
2 1 
2 2 


- 5 6. 3 5 1 
18. 8 3 3 

- 1 3. 0 8 9 
11. 0 8 1 

- 1 9. 2 8 0 


0 . 6 0 
2 . 8 0 
0. 1 0 
2. 8 5 


1 . 8 4 6 6 6 
1 . 5 16 3 3 

1 . 5 14 5 0 


2 3. 9 
6 4. 1 

6 3. 1 


6 


2 3 
2 4 
2 5 


00 
00 
00 


14. 0 0 

2. 8 0 


1 . 5 8 9 1 3 
1 . 5 16 3 3 


6 1.2 
6 4. 1 
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SATO me 8 iZ.*mffiMlz£>tfZ>X-Als>X<D#mwm$i;$: 

7jk -f o 



6 8 



m 


8 


11 


12 


20 


K 


-8.93826 X10" 1 


-1.54989 


-1.54989 


-5.29341 X10" 1 


D 


-1.30720 X10" 4 


-3.86132 x 10" 5 


3.86132X10" 5 


-8.85522X10- 5 


E 


-2.38410 X10~ 5 


2.40598 x 10" 7 


-2.40598 x 10" 7 


-2.60439 x 10" 7 



£7c, PiT©!6 9 \Z. fe*^l/>X^^^f,abT2mOfl 

<Dm^<D. x-a > {fiz^-DX-^wtu^nmm (mm) fit. ^ 
6 9 \z&tf z>mm$LW.te, j m 2 v >xm 102 <D&m&- 1 fg t & 



6 9 







mm 




f 


3.681 


18. 2 4 0 


4 2. 6 5 6 


F/NO 


1 . 6 5 5 


1 . 8 7 4 


2 . 0 6 7 


2 co 


5 8. 5 2 9 


12. 0 7 6 


5. 12 0 


d 5 
d 1 0 
d 1 4 
d 1 9 


0.600 
17. 5 0 3 
5. 2 0 0 
1 . 0 0 0 


11. 7 10 
6. 3 9 3 
2. 3 2 1 
3 . 8 7 9 


14. 9 7 4 
3. 12 9 
5. 2 0 0 
1 . 0 0 0 



112 



WO 99/63380 



PCT/JP99/02910 



5£ (8) ~ (14) Ot^^TCft. 
r SI/ r S9 = 0 . 7 9 
I f 3/ f 34 I = 0 . 6 2 
BF/fw =3. 58 
5 f 1/fw =7.00 
I f 2 I / f w = 1 . 26 
f 34/ f w =8.83 
f S/f w =3. 23 

m 7 9 — 8 i (c, if^mm \z & vy x - a u > x <d m Mm . mm 

10 i±LW. IISIC^H" Z> &W.mm%:mTo m 7 9-8 i iz^T&mm 

zfrfcj: o iz, # m ffi m <d x — a u > x « , s m ^ ^ £ ^ m 
(mm (D mm i 9) 

Ei8 2 it.mmmm 1 9^:mt£X-Ai/>xcD$t#c£^-r@e* 

15 $ it^T«fc ^ iC, ^ # #J (08 2 T > £ fil'J ) ^ 5> « 

mm (I8 2tit ;& M ) iC[S]^oT^l U>XS1 8 1 , ^2 1/ 
>XS¥ 182.131/ >Xm 183,^41/ >Xi 184,151^ 

>xt* 18 5 #bbk$ nr* o , z\n\z £ k> x- a u >x*«i^$ 

20 1 U > Xffi 1 8 1 , IE © JB ^ # £ W L » £ f& & & P# IC 

*3^t, mm\zttisT&m2 nfz&.nuz&Zo & 2 u>xm i 8 2 

fto<, m 3 1/ >XU 1 8 3 , lEOimffitl Stt & lftOI/>XA^ 
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n sue & 3 0 ^5 i/>xs¥i 8 jE(Dmmtj & t l » 
&mm\zff5. ¥mn&±t%\z&\,*T\z* m 3 u>xm i 8 3 

Z\<D£o\Z, ~>7 b U > Xm (S3 1/ > Xl¥ 1 8 3) £ 1 tfc © U 

*fcJ3 u>xm i 8 3 © i/>x©^fn^ ^^3&<tfci® 
miz. mm^. (8) ~ (i6) &m&T & z: trfft&v^o 

0 iCif. . 
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7 0 





m 


r 


d 


n 


V 


1 


i 
i 

2 
3 
4 
5 


O vj . £ *f o 

18. 3 5 3 
- 1 5 4. 3 3 9 
17. 4 4 9 
5 3. 9 8 9 


5.2 5 
0. 1 5 
3. 0 0 
TO 


i r ft «; i a 

1 . O U 9 1 o 

1 . 6 0 3 1 1 
1 . 6 0 3 1 1 


c. O . 4 
6 0. 7 

6 0. 7 


2 


o 
7 
8 
9 

■ u 


CO Q Q Q 

o o . y a y 
5. 14 2 
- 7. 9 4 8 
5.519 
I c. y i . zoo 


U - / U 

2. 9 7 
0. 8 0 
2. 7 0 
B J at 


i -r q r- n 
1 . / o O U U 

1 . 6 6 5 4 7 
1 . 8 0 5 1 8 


4 3. 7 

5 5. 2 
2 5. 4 


3 


1 1 

1 2 


13. 12 4 
-2 3. 3 5 3 


2.4 0 
2. 7 0 


1 . 4 3 4 2 5 


9 5.0 


4 


1 3 
1 4 
1 5 


-4 5. 4 0 6 

2 4. 4 2 8 

3 6. 0 15 


0. 6 0 
1.50 


1 . 5 8 9 1 3 
1 . 8 0 5 1 8 


6 1.2 
2 5. 4 


5 


1 6 
1 7 
1 8 

1 9 

2 0 


- 6 9. 7 6 9 
18. 3 9 7 

- 1 3. 17 8 
11. 5 8 7 

-21. 551 


0. 6 0 
2. 7 0 
0. 1 0 
2. 9 5 


1 . 8 4 6 6 6 
1 . 5 16 3 3 

1 . 5 14 5 0 


2 3. 9 
6 4. 1 

6 3. 1 


6 


2 1 
2 2 
2 3 


CO 
CO 
' CO 


14. 00 
2. 8 0 


1 . 5 8 9 1 3 
1 . 5 16 3 3 


6 1.2 
6 4. 1 
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it. 

17 1 



m 


8 


11 


12 


19 


K 


-4.89985 


-6.72168 


-1.37149 X10 +1 


-6.00589 X10" 1 


D 


-1.08175 x 10" 3 


3.03174 xl 0" 4 


8.68352 xl 0" 6 


-5.27645x'l 0~ 5 


E 


-1.06040 X10" 5 


-9.85138 X10" 7 


2.15192 x10"« 


-3.20955 X10" 7 



£7c, ^T<73 3E 7 2 K2\ #J ]y >X$fcSfitf> bio T 2 mCD&M 
X- ^ y^lCi^T^Jf ft^IPli (mm) $if t & 

7 2 iz&v zmm&mte.m 2 u>xwt 1 8 2 cofg^^- 1 mtu 

Z> fit * £ o 

17 2 







■mm 




f 


3 . 6 9 0 


18. 643 


4 2. 8 0 2 


F/NO 


1 . 6 6 1 


1 . 8 7 2 


2. 0 7 7 


2 co 


5 8. 5 0 4 


11. 8 14 


5.116 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 6 0 0 
17. 903 
5. 2 0 0 
1 . 0 0 0 


11. 6 7 5 
6.827 

2. 2 9 9 

3. 9 0 1 


14. 927 
3 . 5 7 5 
5. 2 0 0 
1 . 0 0 0 
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5£ (8) — (14) (DM* SXTlz^-To 
r SI/ r S9 =1. 02 (II II) 
r SI/ r S9 =0. 26 (Si 21) 
I f 3/ f 34 I = 0 . 6 0 
BF/fw =3. 60 
f 1/fw =6.98 
I f 2 I / f w =1. 25 
f 34/ f w =8.93 
f 5/fw =3. 36 

m 8 3 — 8 5 ic, *iifj}:^^§x-Ai/>x©js^^, mm 

MmffilZ&lf ££-iRMEI£^-r - El 8 3-8 5 {;! 1~ iR M E! 

a> e m <b fru <£ -5 iz , * m m m <d x — a v > x « > i« ^ § m 51 

T £ © fC + # & 42 M *fi IE fg # £ W b X V>2> o 
(nffiOMM 2 0 ) 

m 8 6«,i«ll 9 #3 X — AU>XcD^^^^k^-IE« 
0-e&£c :£ EMC ^ T i: 5 IC, #>#:#JJ (EI 8 6T?li, fef'J) £ ^ 
® #J ( EI 8 6 T'S, £ #JJ ) l:|S]^oTll 1/ > X m 2 2 1 , W, 2 U 
>Xi¥ 2 2 2>I3 U >XP 2 2 3, 141/ >XS 2 2 4, fg 5 U 
>XP 2 2 5 **BSa$nT*3 0 , £*UC«fc 0 X-A U >X**«^$ 

mi u>xm 2 2 at-, TEvmmti &m . zst? mv$\z 

& ^ t , ^ffifc^UTB^^nfc^itc^^o %2 vyxm-2 2 2 

no, m 3 i/ > xp 2 2 3 « , yaftmfr*>m\zmw2titzJE<z)i'> 
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m 4 is>xm 224 it.vB&wfr *>m tEisnfcE© u>x. 
n <d u > x <d 2 & <d u > x & z u k> , t l x m. <d mm tl & & L . 

<t iz <k <o ^miz£z>m<D&mt y * xm&t zmmizn? a 

£ fc, H 3 U>XM 2 2 3 <D V >X©^ftl^ f3^& < t. t> 1 ® 
SraHAT 3 Z. t \Z «fc D , 1/ > X £ S> 7 h $ -fr <h HE 

(8) ~ (16) ^ISt^Ci^ff SL^o 

3 Cito 
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173 



m 


m 


r 


d 


n 


V 




i 

2 
3 
4 
5 


3 5. 2 4 3 
18. 3 5 3 
- 1 5 4. 3 3 9 
17. 4 4 9 
5 3. 9 8 9 


0. 9 0 
5 . 2 5 
0. 1 5 
3 . 0 0 


1 . 8 0 5 1 8 
1 . 6 0 3 1 1 

1 . 6 0 3 1 1 


2 5.4 
6 0.7 

6 0. 7 


2 


6 
7 
8 
9 

1 o. 


5 3. 9 8 9 
5. 14 2 
- 7. 9 4 8 
5.519 
12 9 1. 2 5 3 


0. 7 0 
2.9 7 
0.8 0 
2. 7 0 


1 . 7 8 5 0 0 

1 . 6 6 5 4 7 
1 . 8 0 5 1 8 


4 3. 7 

5 5.2 
2 5. 4 


3 


1 1 
1 2 
1 3 
1 4 


13. 3 8 5 
- 1 7. 3 5 2 
- 1 2 0. 2 6 5 
6 8. 3 18 


2. 4 5 
0. 6 0 
1 . 0 0 
2. 7 0 


1.51 450 
1 . 8 4 6 6 6 


6 3. 1 
2 5. 4 


4 


1 5 
1 6 
1 7 
1 9 


- 1 8. 14 4 

- 1 5. 9 0 6 

- 2 2. 7 9 2 
3 9. 7 5 0 


1.50 
1.00 
1.00 


1 . 5 8 9 13 
1 . 8 0 5 18 


6 1.2 
2 5. 4 


5 


2 0 
2 1 
2 2 
2 3 
2 4 


- 4 7. 8 9 9 
2 3. 19 2 

- 1 2. 9 4 1 
10. 7 6 2 

-21. 804 


0. 6 0 
2. 7 0 
0. 1 0 
2. 9 5 


1 . 8 4 6 6 6 
1 . 5 16 3 3 

1 . 5 14 5 0 


2 3. 9 
6 4. 1 

6 3.1 


6 


2 5 
2 6 
2 7 


CO 
CO 
CO 


14. 0 0 
2. 8 0 


1 . 5 8 9 1 3 
1 . 5 16 3 3 


6 1.2 
6 4. 1 
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7 4 



m 


8 


11 


12 


23 


K 


-4.89985 


-5.91060 


-5.50770 


-7.58012X10-' 


D 


-1.08175X10" 3 


1.96402 x 10" 4 


-2.82483 X10~ 5 


-5.38373 x 10" 5 


E 


-1 .06040 x 10" 5 


-1.631 14 X10" 6 


3.84825 X10" 6 


-2.44675 x t0~ 7 



>^t«fcoTpI^^:^^WIB (mm) £ % «T©I7 5 l;^f 0 ^ 



7 5 







mm 




f 


3. 6 8 5 


17. 9 8 1 


4 2. 7 4 3 


F/NO 


1 . 7 2 8 


1 . 9 3 6 


2. 0 7 4 


2 oj 


5 8. 5 9 0 


12. 2 4 8 


5.113 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 6 0 0 
17. 9 0 3 
5. 2 0 0 
1 . 0 0 0 


11. 6 7 5 
6 . 8 2 7 

2. 3 6 0 

3 . 8 4 0 


14. 9 2 7 
3 . 5 7 5 
5 . 2 0 0 
1 . 0 0 0 
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5£ (8) ~ (1 4) CDM^^T^^-To 

r S 1 / r S 9 =1.05 

r SI/ r S9 =0.46 

I f 3/ f 34 I = 0 . 6 2 

5 BF/fw =3.58 

f 1/fw =6.99 
I f 2 I / f w = 1. 25 

f 34/ f w =8.79 

f5/fw =3. 25 

io 08 7~8 9tz, ^mmMiztetf z> x— u > x<Dfc&%K, mm 
& e . z>&w.^m&7jk-r e m 8 7 ~ 8 9 ^ ^ t m ei 

^ e e a> & «fc 3 tc , *ii^j©x-A u >x«, 

mrnnmm 21) 

15 EI 9 0^,HJ£^^2 1 fc *> £ X — AU>X<D$$j&£^-rgEg 
EI T & -5 „ * El ^ T =fc 5 \Z , #J #J ( EI 9 OTIt #J ) £ ^ 

® #j (m 9 0 -eit, ft m ) tc fpi ^ o x w, 1 > xm 2 6 1 , 12 

>Xm 2 6 2.13 1/ >XP 2 6 3,14 V >XP 2 6 4,^51/ 
>XI¥ 2 6 5 £*gEB 2*1X43 0 , d tl (C <fc 0 X-A 1/ >X#nit5££ 
20 tlT^-5o 

mi k>xs2 6 lit, jE<DMffit>$:^is. Wz&m s mm IZ 
*5^t, ^Mic^fbTEi^^nfc^^i'^^o m 2 u>xm 2 6 2 

It o . f 3 1/ > 2 6 3 , #7 & {JW ^ ^ Jill IE S 2 tl 7t IE (D U > 
25 X, ft CD 1/ > X CD 2 & CD 1/ > X 7^ £ 0 , 3:fc£LT]E<DmtJTtl& 
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m 4 v >xm 2 6 4 te.M&mfr $ im izrnm z nrzM<D u>x. 

^{gmRzf&mmiz&^T .mm izn i,xm^^nrc^miz$> % a 
m 5 u>xm 2 6 5 it. mvmmti &m i, . ytm±&&m-r z z\ t 
5 nio, mfe\z&z>m<D&mt.7 x-x xmmt&mmizftz) „ ^ 

5 *l 58 £ P# tC * V> T , SI 3 U > Xi¥ 2 6 3£3fc«l£Sitfc#lRH;: 

Jfc,i3 1/ >XP 2 6 3 ©l/>X©liftl^H'>&<«!:t) 1® 
<D & M % Z\ t iZ £ V . U > X & is 7 h t£ 1± fz £ Z <D 

10 £[6]_b£-fr£ ^ <h^T# 

IHKl, jtufBiS (8) ~ (16) ^i£t?.Ci:^$fSLVi„ 

&nffiJ&MlZ&tf % X-2±U > X(DMi£WMMM& .UT (Dm 7 

6 \Z7jkTo . 

15 



20 



25 
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9 


r 


d 


n 


V 


1 


1 
2 
3 
4 
5 


3 5. 2 4 3 
18. 3 5 3 
- 1 5 41 3 3 9 
17. 449 
5 3. 98 9 


0. 9 0 
5. 2 5 
0. 1 5 
3 . 0 0 


1 . 8 0 5 1 8 
1 . 6 0 3 1 1 

1 . 6 0 3 1 1 


2 5.4 
6 0. 7 

6 0. 7 


2 


6 
7 
8 
9 
1 0 


5 3. 9 8 9 
5. 14 2 
- 7. 9 4 8 
5.519 
1 2 9 1. 2 5 3 


0. 7 0 
2. 9 7 
0. 8 0 
2 . 7 0 


1 . 7 8 5 0 0 

1 . 6 6 5 4 7 
1 . 8 0 5 1 8 


4 3. 7 

5 5. 2 
2 5. 4 


3 


1 1 
1 2 
1 3 
1 4 


13. 3 7 9 
— 14. 156 
-61. 508 

6 4. 122 


2 . 4 5 
0 . 6 0 
1.00 
2. 7 0 


1 . 5 14 5 0 
1 . 8 0 5 1 8 


6 3. 1 
2 5. 4 


4 


1 7 
1 8 

1 9 

2 0 


- 2 8. 3 0 5 
2 4. 9 7 7 
19. 6 4 1 
2 5. 4 6 3 


1.00 
1 . 6 0 
1 . 5 0 


1 . 5 16 3 3 
1 . 8 0 5 1 8 


6 1.2 
2 5.4 


5 


2 1 
2 2 
2 3 
2 4 
2 5 


- 5 4. 3 14 
2 4. 3 6 6 

-13. 009 
11. 18 3 

-21. 825 


0. 6 0 
2. 7 0 
0 . 10 
2. 9 5 


1 . 8 4 6 6 6 
1 . 5 16 3 3 

1 . 5 14 5 0 


2 3. 9 
6 4. 1 

6 3. 1 


6 


2 6 
2 7 
2 8 


oo 

CO 

oo 


14. 0 0 
2. 8 0 


1 . 5 8 9 13 
1 . 5 16 3 3 


6 1.2 
6 4. 1 



123 



WO 99/63380 PCT/JP99/02910 

17 7 

5 



m 


8 


13 


22 


K 


-4.89985 


-8.46317 


-1.14637 


D 


-1 .081 75 x 10~ 3 


1.00945 x10" 4 


-6.03706 x 10-5 


■ E 


-1.06040X10" 5 


-1.631 14 x 10" 6 


-8.33884 x 10" 8 



£7c, KT?)I7 8 IZ. #l*^I/>X^S^eiJoT 2 ra^fii 

<Dm^(D. x— 5 >>f\z& o t -aimt£&m.mm (mm) ^ 
7 8 \z&n z>mw$LW.te, t m 2 u>xm 2 6 2 ©{g^a*- i 

15 

178 



20 







mm 


m&3% 


f 


3. 6 8 4 


18. 0 16 


4 2. 7 2 4 


F/NO 


1 . 6 7 6 


1 . 8 9 8 


2. 0 7 3 


2 co 


5 8. 5 3 6 


12. 2 15 


5 . 10 6 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 6 0 0 
17. 9 0 3 
5 . 2 0 0 
1 . 0 0 0 


11. 6 7 5 
6.827 
2 . 3 4 3 
3 . 8 5 7 


14. 927 
3. 5 7 5 
5. 2 0 0 
1 . 0 0 0 
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